Propagation M odels Database

Anil V. Kantak

James Rucker

Jet Propulsion laboratory
California I nstitute of Technology
Pasadena, California 91109

October 23, 1998.




PROPAGATION MODELS DATABASE

- A database of various propagation phenomena models
which can be used by the telecommunications systems
engineers to obtain the desired parameter values for
systems design.

> Propagation research
~ Ease of using the models
~ Passing the experimental data through the models
~ Comparison and checking of experimental data.

> An easy to use convenlenttool, implemented on a PC
to analyze the user propagation data.
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PROPAGATION MODELS DATABASE

» Salient features of the software:

» Microsoft Excel 5.0-based software, utilizing Excel’s
excellent spreadsheet features and charting functions.

= Every model is written as Excel subroutine / Excel User-
Defined Function.

» The program produces output for the user in its own
spreadsheet or the user may use the subroutines /
functions in their own Excel program and transport the
result to their program.

- Every care is taken to avoid user-made errors in running
the program models.
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PROPAGATION MODELS DATABASE

= Every model of the database has the same overall
instructions set and same operating procedure, making
the user capable of using any model once the procedure
is learned.

» Extensive charting procedures are available to the user
and, where feasible, the charting procedures and
workings are made transparent to the user. The program
allows the user to vary any desired variable of the model
and see its effects on the user-selected output variable
via a chart. The user is allowed to loop back to obtain
other combinations of outputs and independent
variables without running the model again.

» Every chart produced may be saved or printed out.
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PROPAGATION MODELS DATABASE

» The database is divided into six major categories
» lonospheric propagation models.
» Tropospheric propagation models.
» Land-Mobile system propagation models.
~ Effects of small particles on propagation.
» Rain models.
» Radio noise models.

AVK
10/23/98



PROPAGATION MODELS DATABASE

AVK
10/23/98



PROPAGATION MODELS DATABASE

Propagation Model as Input Numerical Tables & Print
Model —>» Excel Sub or —>» Parameter Computations [—> Plots And /Or
Selection Function Values & Results Generation Plot
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PROPAGATION MODELS DATABASE

> System Requirement:
» Windows NT or Windows 95
» At least 8 to 16 Mbytes of RAM
> 2 Mbytes of disk space.

» 486 or Pentium processor with at least 25 MHz
clock rate.
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PROPAGATION MODELS DATABASE

> Properties of the current version.

» Enhanced graphics.

- Allows the user to produce many different types of graphs
from the same vectors.

> New propagation models added.
» Enhanced a few existing models.
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PROPAGATION MODELS DATABASE

= Conversion of the Propagation Models Database
from Excel environment to C++ environment.

> Designh Concepts
» Isolation of:
~ User Interface
~ Databases
~ Computational Engine.

» Make the Propagation Database software more
compatible with other software the user may have.

= Make the Propagation Database software independently
accessible from a server by remote users.

» Make the Propagation Database software platform
independent.
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PROPAGATION MODELS DATABASE

v‘ ;‘ Graphs

Rain Height:

Slant Path Length
Horizontal Projection
Specific Attenuation

Horz. Path Adj. Factor

Adj. Rain Path Length
Rv0.01

Effective Path Through Rain
Atken For 0.01% of Year
Atten For P % of Year

AVK

10/23/98
14



PROPAGATION MODELS DATABASE

o

AVK
10/23/98



Atten for P % of Year (9)

PROPAGATION MODELS DATABASE

Atten for P % of Year vs. Ground Station Latituide
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